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Abstract 
Purpose – The purpose of this empirical research is to 
adapt and adopt a measurement tool that will accurate-
ly assess students’ perceptions of higher education (HE) 
service quality (SQ), as well as the students’ overall sat-
isfaction (SS) and their word-of-mouth (WoM) behavior. 
The target groups are information communication tech-
nology (ICT) and science, technology, engineering, and 
mathematics (STEM) students. 
Design/Methodology/Approach – The paper intro-
duces the process of adaptation, adoption, and psycho-
metric validation of the proposed ICT & STEM SQ-SS-
WoM measurement scale, consisting of the following 
sections: students’ demography, perceptions of SQ, and 
WoM intentions survey. After the initial administration of 
tests, followed by the pilot testing and scale purifi cation, 
quantitative data were collected from 214 ICT and STEM 
students. Statistical tests were applied in two stages, 
involving an analysis of the scale’s validity, followed by 
that of its reliability and dimensionality. 
Sažetak
Svrha – Svrha ovog empirijskog istraživanja jest prilago-
diti i ponuditi mjernu ljestvicu koja će precizno procije-
niti percipiranu kvalitetu usluge visokog obrazovanja, 
ukupno zadovoljstvo studenata i prenošenje informa-
cija usmenom predajom. Ciljne su skupine studenati 
informacijskih i komunikacijskih tehnologija (ICT) i stu-
denti koji studiraju u područjima znanosti, tehnologije, 
inženjerstva i matematike (STEM).
Metodološki pristup – U radu se opisuje proces prila-
godbe, usvajanja i psihometrijske provjere predložene 
ICT & STEM SQ-SS-WoM mjerne ljestvice, koja se sastoji 
od četiri dijela: demografskih podataka studenata, izjava 
o percepcijama kvalitete usluge, zadovoljstva studijem 
i namjerama usmene predaje. Nakon provedenog pi-
lot-istraživanja i modifi ciranja upitnika, empirijski poda-
ci prikupljeni su od 214 ICT i STEM studenata. Odgovori 
ispitanika podvrgnuti su statističkim testovima u dvije 
faze, a kako bi se potvrdila valjanost, pouzdanost i di-
menzionalnost mjerne ljestvice.
Market-Tržište





















Findings and implications – The confi rmatory factor 
analysis yielded 24 SQ items, categorised under 5 fac-
tors, 4 SS items, and 3 items measuring students’ pos-
itive WoM intentions, which confi rmed all the scale’s 
psychometric characteristics except its discriminant 
validity.
Limitations – Besides the unconfi rmed discriminant 
validity, this student-focused study used a sample of 4 
public ICT and STEM HE settings in Croatia and was con-
fi ned to the students’ perspective; thus, the results ob-
tained should be interpreted within its limitations.
Originality – The results of this research suggest an ac-
ceptable model fi t, thus proposing the usability of the 
adapted measurement scale and contributing to the ex-
tant literature reporting fi ndings on SQ, SS, and positive 
WoM intentions within the ICT and STEM HE context.
Keywords – higher education, perceived service quali-
ty, scale development, students’ satisfaction, word of 
mouth
Rezultati i implikacije – Primjenom konfi rmatorne fak-
torske analize dolazi se do zaključka da predloženi mjer-
ni instrument, koji se sastoji od 24 čestice vezane za per-
cepcije o kvaliteti usluge razvrstane u 5 faktora, 4 čestice 
za mjerenje zadovoljstva studijem i 3 čestice za mjerenje 
namjera usmene predaje studenata, osim diskriminativ-
ne valjanosti, ima i zadovoljavajuće metrijske osobine.
Ograničenja – Nedostatak uspostave diskriminativne 
valjanosti, uz usmjerenost na studente i uzorak ispita-
nika sa 4 ICT i STEM sastavnice javnog sveučilišta u Hr-
vatskoj, može se smatrati glavnim ograničenjima ovoga 
istraživanja koje obuhvaća isključivo percepcije stude-
nata. Stoga je rezultate potrebno tumačiti unutar nave-
denog konteksta.
Doprinos – Rezultati istraživanja upućuju na zaključak 
da predložena mjerna ljestvica, osim diskriminativne va-
ljanosti, ima i zadovoljavajuće psihometrijske osobine. 
Stoga ovaj rad predstavlja doprinos postojećoj literaturi 
iznošenjem rezultata istraživanja o percipiranoj kvaliteti 
usluge, zadovoljstva studijem i namjerama usmene pre-
daje studenata u ICT i STEM visokoobrazovnom kontek-
stu.
Ključne riječi – visoko obrazovanje, percipirana kvalite-
ta usluge, razvoj mjerne ljestvice, zadovoljstvo studena-
ta, usmena predaja
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1. INTRODUCTION
Information and communication technology 
(ICT), together with the science, technology, 
engineering, and mathematics (STEM) high-
er education (HE) are considered to be major 
generators of innovation, positive changes, and 
development in a knowledge-based society 
(Joyce, 2014). Thus, the availability and delivery 
of such knowledge and education is considered 
an imperative for government bodies and HE 
stakeholders. Therefore, they should focus on 
educational access and the quality of its provi-
sion to students, who, as direct consumers of HE 
services, are the most important beneﬁ ciaries.
According to Lewis (1989), service quality (SQ) is 
a pivotal source of competitiveness and a com-
pelling success requirement in the services sec-
tor. In addition, according to Berry, Parasuraman 
and Zeithaml (1988), SQ is the most eﬀ ective tool 
for the majority of organizations in the services 
sector. Accordingly, DeShields, Kara and Kaynak 
(2005) aﬃ  rmed the idea of improvement of stu-
dents’ retention by the advancement of SQ.
Moreover, Johns, Avci and Karatepe (2004) sug-
gest that a high level of SQ consequently leads 
to the improvement of consumer satisfaction, 
while SQ and consumer satisfaction represent 
an antecedent of customer loyalty (Cronin, 
Brady & Hult, 2000; Imrie, Durden & Cadogan, 
2000; Cristobal, Flavian & Guinaliu, 2007). Loyal 
customers are likely to spread positive word-
of-mouth (WoM) communication (Reichheld & 
Dado, 1990; Athiyaman, 1997), which is consid-
ered by Reichheld (2003) to be the only relevant 
indicator necessary for companies to grade and 
evaluate the loyalty of their customers.
Consequently, the premise that SQ enhance-
ment results in an increase of both customer 
satisfaction and loyalty should highlight their 
importance as constituents in a wider market-
ing context of sustainability of the ICT and STEM 
HE industry, and of the society as a whole. A re-
view of the literature aﬃ  rmed no single exten-
sive and easily accessible SQ and Students’ Sat-
isfaction (SS) questionnaire for either ICT and/or 
STEM students; Very limited evidence has also 
been provided in it to demonstrate the process 
of development and assessment of psychomet-
ric properties of an instrument assessing ICT 
and STEM students’ perceptions of HE SQ, SS, 
and students’ positive WoM intentions. Thus, 
the main purpose of this paper was to adapt 
and adopt a scale measuring ICT and STEM stu-
dents’ perceptions of SQ, SS, and positive WoM 
intentions (ICT & STEM SQ-SS-WoM), and to ex-
plore its validity and its reliability. 
This empirical research was part of a larger study 
undertaken within a project approved by the 
University of Rijeka and administered among 
the students in the university’s STEM and ICT 
programs, project number 2015/46: “Students’ 
satisfaction and attitudes towards service quali-
ty and eﬃ  ciency in study.”
2. LITERATURE REVIEW 
2.1. Service quality
Service quality (SQ) has been among the most 
extensive marketing research topics over the 
last few decades (Gallifa & Batalle, 2010). Segoro 
(2013) suggested that SQ implies consumers’ 
perceptions about the quality and quantity of 
the beneﬁ ts received by their purchase and 
consumption of certain products or services. 
On the whole, researchers do agree that SQ has 
a positive impact on satisfaction (Parasuraman, 
Zeithaml & Berry, 1988; Cronin et al., 2000). In ad-
dition, SQ represents an essence of establishing 
and sustaining a favorable relationship with cus-
tomers (Meštrović, 2017) and should therefore 
be considered as an antecedent to satisfaction 
(Bigne, Moliner & Sanchez, 2003). Cronin and 
others (2000) found satisfaction to be a signiﬁ -
cant mediator of the relationship between SQ 
and behavioral intentions, thus providing sup-
port for the suggestion that SQ is an antecedent 
to satisfaction.
Arslanagić-Kalajdžić, Kadić-Maglajlić and Čičić 
(2014) describe HE services as highly character-
ized by intangibility, heterogeneity, perishability, 

















and lack of ownership, in addition to inseparabil-
ity of customers’ presence, service delivery, and 
service consumption. Within the HE context, 
each stakeholder (e.g. students, their parents, uni-
versity employees, government, and profession-
al bodies) has a distinct point of view of SQ that 
depends on their speciﬁ c interests and needs. 
This empirical research focuses on one particular 
stakeholder group within HE, namely, students. In 
the context of the nature and the scope of this 
research, SQ was deﬁ ned as “students’ subjective 
perception and evaluation of the performance 
level of the services provided by the HEI [higher 
education institution], compared with their ex-
pectations” (Meštrović, 2017: 68). 
Due to increasing competition in the HE mar-
ket, HEIs became aware of the importance of 
their performance, including what caused the 
emergence of the acceptance of market-based 
concepts and taking into account the values of 
SQ perceptions, satisfaction, WoM, etc. (Arslan-
agić-Kalajdžić et al., 2014). In addition, Ahmed 
and others (2010) argued that HE SQ should 
be considered as a key performance indicator 
to measure educational excellence, and that it 
should be used as the main strategic tool to cre-
ate desired and strong perceptions in consum-
ers’ minds. 
2.2. Student satisfaction
Student satisfaction is variously perceived and, 
consequently, variously deﬁ ned in the services 
and consumer marketing literature. Kotler and 
Clarke (1987), for example, deﬁ ned satisfaction 
as an individual attitude and as the perception 
of the diﬀ erence between expectations and 
perceived service consumption. Oliver (1981: 29), 
on the other hand, deﬁ ned satisfaction as “the 
summary psychological state resulting when 
the emotion surrounding disconﬁ rmed expec-
tations is coupled with the consumer’s prior 
feelings about the consumption experience.” 
Student satisfaction has been widely extended 
to all service areas, including HE. It is of funda-
mental interest to HEIs, which aim to consistent-
ly enhance the learning environment for stu-
dents and attain the requirements of the widest 
possible range of stakeholders. In the HE con-
text, student satisfaction was deﬁ ned by Udo, 
Bagchi and Kirs (2011) as an overall evaluation of 
students’ learning experience, while Sapri, Kaka 
and Finch (2009) explain that it can be predict-
ed by three aspects, namely, by service delivery, 
performance of trainers, and support facilities. 
Student satisfaction can be also deﬁ ned as a 
student’s subjective appraisal of his or her edu-
cational experience. 
Some researchers (Elliott & Healy, 2001; Vázquez, 
Aza & Lanero, 2015) have focused on students as 
customers and assessed student satisfaction in 
HE following the methodology previously used 
in general customer satisfaction measurements. 
The results of their studies conﬁ rmed the pos-
itive impact of student satisfaction on student 
motivation and retention, HEIs’ recruiting ef-
forts, and fundraising, thus emphasizing the im-
portance of SS (Elliott & Shin, 2002).
In addition, according to Elliott and Shin (2002), 
student satisfaction also occurs when per-
ceived service performance either achieves or 
transcends students’ inconstant expectations. 
Richardson (2005), for example, used diverse 
dimensions to determine students’ perceptions 
of learning environment quality in relation to 
student satisfaction. Alves and Raposo (2010) 
explained that students’ positive perceptions 
of SQ, observed from the aspect of academic as 
well as administrative eﬃ  ciency of an HEI, have 
a signiﬁ cant impact on student satisfaction 
and that satisﬁ ed students attract prospective 
students through their positive WoM commu-
nication. Consequently, based on the ﬁ ndings 
mentioned above, HEIs should consider SQ the 
key performance parameter that leads to better 
understanding of student satisfaction, and also 
fosters students’ positive WoM communication.
2.3. Word of mouth 
Anderson (1998: 6) deﬁ ned word of mouth 
(WoM) as an “informal communication be-
tween private parties concerning evaluations 
of goods and services.” WoM is a phenomenon 
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that occurs when a consumer is either satisﬁ ed 
or dissatisﬁ ed with a product or a service they 
have consumed (Davidow & Leigh, 1998). There 
is no general consent among researchers about 
how WoM should be approached and thus 
measured. However, the measurement of the 
WoM construct appears to be rather challeng-
ing. Godes and Mayzlin (2004) focused specif-
ically on information being spread in their re-
search, examining WoM volume and dispersion. 
In addition, Fullerton and Taylor (2002) studied 
why loyal customers do not all provide positive 
WoM, while Wirtz and Chew (2002) and File, Cer-
mak and Prince (1994) concentrated on WoM as 
consumers’ sharing about their experiences. 
With a focus on HE, Webb and Jagun (1997) pro-
posed a deﬁ nition for the concept of loyalty as 
students’ intention to recommend an HEI, their 
willingness to share positive experiences about 
it, and their tentative intention to enrol at the 
same HEI in order to continue their studies. On 
the contrary, Athiyaman (1997) described stu-
dents’ loyalty as the aggregation of students’ 
intentions of positive discourse about their 
university and their willingness to encourage 
prospective students by providing them with 
positive information.
As a result, a subsequent study acknowledged 
positive WoM as informal, person-to-person 
communication about perceived HE SQ, devel-
oped between non-commercial senders and 
receivers (Harrison-Walker, 2001), which seems 
to be increasingly popular and has a greater in-
ﬂ uence on consumers’ choice than traditional, 
commercial forms of communication (Murray, 
1991). Bristor (1990) and Murray and Schlacter 
(1990), on the other hand, argued that WoM’s in-
ﬂ uence is greater in the context of services than 
in that of products, but that it diﬀ ers from one 
service sector to another. Subsequently, Bansal 
and Voyer (2000) agreed and further explored 
the existence of higher risk in some service pur-
chase situations than in others, while Mazzarol 
and Soutar (2002) highlighted the educational 
context as a speciﬁ c service sector, in which 
WoM seemed to be particularly important. 
3. METHODOLOGY
The conceptual framework shown in Figure 1 
arose from the concepts from the literature re-
view and from a series of formal and informal 
discussions that were intended to broadly illus-
trate the proposed concept. The posited mea-
surement instrument was multidimensional, so 
the recommendations for scale development 
procedures proposed by Gerbing and Ander-
son (1988) and DeVellis (2003) were considered 
and described as follows.
FIGURE 1: Proposed research model 
Source: Authors
3.1. ICT & STEM SQ-SS-WoM scale – 
adaptation and adoption
The ICT and STEM students’ perceptions of SQ, 
SS, and positive WoM intentions (ICT & STEM SQ-
SS-WoM) scale used in this study was originally 
adopted from previous research and adapted 
to measure the ICT and STEM students’ percep-
tions of SQ, their satisfaction, and their positive 
WoM intentions (Meštrović, 2017). The develop-
ment process of the ICT & STEM SQ-SS-WoM 
scale began with item adoption and modiﬁ ca-
tion. Additionally, new items were introduced 
by the authors to meet a speciﬁ c ICT and STEM 
study environment: the ﬁ rst version of the ICT 
& STEM SQ-SS-WoM scale was proposed as a 
sixty-item structured questionnaire using a ﬁ ve-
point Likert type scale, ranging from 1 = strong-
ly disagree to 5 = strongly agree (Meštrović, 
2017). The greater score indicated a higher lev-
el of SQ, SS, and positive WoM intentions. The 
 

















TABLE 1:  Rotated component matrix
Item
Component
1 2 3 4 5 6 7
AS2 0.852 0.130 -0.189 0.569 0.444 -0.055 0.093
AS4 0.671 0.145 -0.011 0.129 0.100 -0.070 0.089
AS5 0.715 0.169 0.248 0.162 0.064 0.131 0.023
EE1 0.096 0.754 0.216 -0.017 0.015 0.642 0.002
EE14 0.136 0.726 0.141 0.084 0.143 0.616 0.237
EE19 0.069 0.728 0.114 0.397 0.354 0.004 0.191
EE3 0.314 0.770 0.176 0.050 0.027 0.390 0.114
I1 0.252 0.212 0.797 0.111 0.089 -0.051 0.166
I2 0.137 0.394 0.789 0.131 0.211 0.137 0.305
I6 0.214 0.006 0.746 -0.041 0.253 0.173 0.278
I7 0.280 0.183 0.852 0.047 0.236 -0.036 0.299
I8 0.486 0.141 0.899 0.092 0.443 -0.127 0.448
I9 0.478 0.123 0.799 0.049 0.485 -0.160 0.443
SPTS4 0.359 0.183 0.121 0.796 0.279 0.375 0.265
SPTS7 0.289 0.140 -0.006 0.739 0.207 0.701 -0.084
SPTS8 0.204 0.092 0.213 0.764 0.082 0.754 0.181
SPTS9 0.230 0.040 0.194 0.853 0.116 0.790 0.140
TS1 0.285 0.160 0.004 0.387 0.815 -0.041 -0.106
TS2 0.299 0.179 -0.010 0.370 0.849 -0.036 -0.028
TS3 0.200 0.241 0.035 0.169 0.824 -0.037 0.077
TS4 0.353 0.026 0.160 0.073 0.836 0.157 0.166
TS5 0.294 -0.036 0.133 0.021 0.768 0.109 0.118
TS6 0.200 0.017 0.130 0.297 0.761 0.120 0.286
TS8 0.243 0.110 0.138 -0.012 0.741 0.194 0.203
SS1 0.181 0.190 0.013 -0.084 0.235 0.918 0.083
SS2 0.302 0.116 0.179 0.761 -0.035 0.871 0.148
SS3 0.254 0.232 0.055 0.666 0.117 0.931 0.092
SS4 0.196 0.224 0.107 0.519 0.244 0.924 0.095
W1 0.265 0.147 0.144 0.130 0.254 0.291 0.902
W2 0.286 0.306 0.243 -0.123 0.245 0.288 0.851
W3 0.212 0.085 0.066 -0.053 0.211 0.197 0.845
Source: Authors’ calculation
ICT & STEM SQ-SS-WoM scale included the fol-
lowing subscales: 53 items related to perceived 
SQ dimensions adapted from Legčević (2014), 
Dužević, Čeh Časni and Lazibat (2015) and pro-
posed by the authors, 4 items related to SS at an 
institutional level that were adopted from Seng 
and Ling (2013), and 3 items related to positive 
WoM intentions that were adopted from Babin, 
Lee, Kim and Griﬃ  n (2005).
As suggested by Hill (1998), a convenient sam-
ple of 20 students enrolled in the ﬁ nal year of 
each ICT and STEM study program at the Uni-
versity of Rijeka (UniRi) were recruited for the 
pilot testing. Peterson’s and Merunka’s (2014) 
suggestion to gain insight about the adequacy 
of study resources; to identify variables of inter-
est and decide how to operationalize each one 
in order to eliminate confusing or misleading 
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questions; and to evaluate the logical consis-
tency of categories, was employed for the scale 
development.
After validating the respondents’ recommenda-
tions and responses accessed by the pilot ques-
tionnaire and psychometric evaluation (i.e. item 
analysis, internal consistency, and scale reliability), 
an exploratory factor analysis (EFA) using princi-
pal components analysis (PCA) with Varimax ro-
tation was conducted to reduce the number of 
items and test the underlying dimensions of the 
construct. A Kaiser-Meyer-Olkin (KMO) measure 
of sampling adequacy, Bartlett’s test of sphericity, 
and Cronbach’s alphas for all dimensions were of 
acceptable values (i.e. higher than 0.7). A cut-odd 
point of 0.40 was determined for component 
loading and a minimum eigenvalue of 1.0 was 
set for retaining dimensions; thus, 29 dimensions 
found to be unsatisfactory concerning the per-
ceptions of SQ were excluded. 
As a result, the ﬁ nal set of 31 items shown in 
Table 2 – consisting of 24 items related to per-
ceived SQ dimensions, 4 items related to SS at 
an institutional level, and 3 items related to pos-
itive WoM intentions – was retained for subse-
quent data collection for the next and ﬁ nal step 
of the ICT & STEM SQ-SS-WoM scale develop-
ment process.
TABLE 2:  ICT & STEM SQ-SS-WoM scale dimensions and items 
Dimensions and items Code Source
Service Quality
a)  Teaching staﬀ  
  1. Academic staﬀ  is caring and courteous towards 
students.
TS1 Dužević et al. (2015)
  2. Academic staﬀ  has a positive attitude towards students. TS2 Dužević et al. (2015)
  3. Academic staﬀ  shows sincere interest in solving 
students’ problems.
TS3 Dužević et al. (2015)
  4. Academic staﬀ  has good communication skills. TS4 Dužević et al. (2015)
  5. Academic staﬀ  is knowledgeable in course content. TS5 Dužević et al. (2015)
  6. Academic staﬀ  provides eﬃ  cient and courteous 
consultations.
TS6 Dužević et al. (2015)
  7. Academic staﬀ  is highly educated and experienced and 
possesses knowledge and experience related to their 
courses.
TS8 Dužević et al. (2015)
b)  Administrative staﬀ 
  8. Students’ Service Oﬃ  ce staﬀ  is eﬃ  cient/prompt in 
dealing with students’ complaints.
AS2
Adapted from Dužević et 
al. (2015)
  9. Department’s administrative staﬀ  is eﬃ  cient/prompt in 
dealing with students’ complaints.
AS4
Adapted from Dužević et 
al. (2015)
10. Department’s administrative staﬀ  is available and ready 
to provide students with assistance.
AS5
Adapted from Legčević 
(2014)
c)  Study programs and teaching syllabus
11. This HEI has a system that increases the competitiveness 
and employability of students.
SPTS4 Authors
12. I am satisﬁ ed with the HEI’s range and oﬀ er of e-courses. SPTS7
Adapted from Dužević et 
al. (2015)
13. I am satisﬁ ed with the HEI’s range and oﬀ er of elective 
courses.
SPTS8
Adapted from Dužević et 
al. (2015)

















Dimensions and items Code Source
14.  I am satisﬁ ed with the HEI’s range and oﬀ er of joint 
elective courses. 
SPTS9
Adapted from Dužević et 
al. (2015)
d) Environment and equipment
15. The HEI has an ideal campus location/layout. EE1 Dužević et al. (2015)
16. Academic facilities have adequate equipment for classes, 
exercises, and seminars.
EE3 Dužević et al. (2015)
17. I am satisﬁ ed with the Rijeka Student Centre’s food 
and accommodation services, and mediation in 
contemporary and periodical employment.
EE14 Authors
18. Dormitory buildings are visually appealing and oﬀ er 
adequate accommodation facilities.
EE19
Adapted from Dužević et 
al. (2015)
e) Image
19. The HEI values and recognizes students’ feedback for 
improvement.
I1 Dužević et al. (2015)
20. The HEI has standardized and simple service delivery 
procedures (e.g. informing students, including students 
in the work of the HEI, counselling etc.).
I2 Dužević et al. (2015)
21. The HEI’s staﬀ  is easily contacted (e-mail, telephone). I6 Dužević et al. (2015)
22. The HEI provides services within a reasonable time 
frame.
I7 Dužević et al. (2015)
23. The HEI displays a professional image. I8 Dužević et al. (2015)
24. The HEI provides reputable academic programs. I9 Dužević et al. (2015)
Students’ satisfaction
25. Study experience has met my expectations. SS1
Adapted from Seng & Ling 
(2013)
26. This HEI is just how I would like it to be. SS2
Adapted from Seng & Ling 
(2013)
27.  I am satisﬁ ed with this HEI. SS3
Adapted from Seng & Ling 
(2013)
28. Thinking back on your experience within the HEI, how 
do you rate your overall satisfaction? 
SS4
Adapted from Seng & Ling 
(2013)
WoM intention
29. I will recommend this HEI to my friends, relatives, and/or 
acquaintances.
W1
Adapted from Babin et al. 
(2005)
30. I will say positive things about the aspects of my study 
experience and this HEI to my friends, relatives, and/or 
acquaintances.
W2
Adapted from Babin et al. 
(2005)
31. Given the opportunity to do it over again, I would 
reconsider my decision to choose and enrol in this study 
program.
W3
Adapted from Babin et al. 
(2005)
Source: Authors
Consequently, the main 31-item survey was un-
dertaken to examine the structure of the pro-
posed measurement model, and the results ob-
tained are discussed below.
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3.2. Population, sampling, and 
data collection
Relevant quantitative data was collected by 
means of an online anonymous self-adminis-
tered structured questionnaire, used as part of 
a larger study aimed at exploring the follow-
ing factors: perceived SQ, SS, study program 
eﬃ  ciency, positive WoM intentions, reasons for 
choosing a particular study program, and infor-
mation sources used during the decision-mak-
ing process (Meštrović, 2017). Using Google 
Docs Forms, the questionnaire was distributed 
by e-mail to undergraduate and graduate stu-
dents enrolled at UniRi in the ICT and three 
STEM academic programs, namely, biotechnol-
ogy, mathematics, and physics.
The survey was conducted over a period of two 
months, during the middle of the summer se-
mester of the academic year 2014/2015. Out of 
a total number of 873 students (32.52 % male 
and 67.48 % female) then enrolled and surveyed 
in this study, 214 usable questionnaires (24.51 %) 
were returned for data analysis. Since Parasur-
aman and others (1988) and Marković (2006) 
used a sample size of 200 to analyze their data, 
a convenience sample of 214 was found to be 
suitable for this research; it also met sample size 
requirements for structural equation modelling 
(Wolf, Harrington, Clark & Miller, 2013).
3.3. Data analysis
For the data analysis conducted in two stages, 
Statistica 12.7 and SmartPLS 3.0 software were 
used. The reliability of the proposed measure-
ment instrument was conﬁ rmed using Cron-
bach’s alpha, and simple descriptive statistical 




The study examined the demographic variables 
of gender, age, study program level, study pro-
gram area, tuition fee, and students’ success 
achieved during studies. Out of the total of 214 
respondents in this study, 140 (65.42 %) were fe-
male and 74 (34.58 %) were male. The calculated 
mean age of respondents was 22, with 48.60 % 
of them being between 21 and 23 years old. Of 
the total number of respondents, 95 were ICT 
students (44.39 %) and 119 (55.61 %) were stu-
dents enrolled in STEM study programs; 142 
respondents (66.36 %) were enrolled in under-
graduate study programs, while 72 (33.64 %) 
were enrolled in graduate study programs. All of 
them were full-time students, and 85.98 % paid 
no tuition fees because they had been awarded 
grants by the Ministry of Science and Education 
(MSE) of the Republic of Croatia due to their ac-
ademic success (Meštrović, 2017).
4.2. Descriptive statistics
According to the descriptive statistics shown in 
Table 2, both overall SS (subscale mean = 3.33) 
and students’ intention to spread positive WoM 
(subscale mean = 3.55) were high. The mean 
scores for all subscales related to ﬁ ve SQ dimen-
sions were above 3 (Meštrović, 2017), except for 
the subscale considering study programs and 
teaching syllabus, which resulted in a lower 
mean score of 2.92. 

















TABLE 3: Descriptive statistics 
Dimensions and items Mean Std. Dev. Skewness Kurtosis
SQ (mean = 3.68)
Teaching staﬀ  (mean = 3.80)
TS1 3.75 1.151 -0.909 0.023
TS2 3.60 1.133 -0.698 -0.322
TS3 3.55 1.124 -0.298 -0.892
TS4 3.70 1.027 -0.631 0.063
TS5 3.97 0.911 -1.139 1.726
TS6 4.13 0.899 -0.847 0.132
TS8 3.96 0.959 -0.958 0.800
Administrative staﬀ  (mean = 3.72)
AS2 3.70 1.209 -0.814 -0.211
AS4 3.65 1.172 -0.559 -0.461
AS5 3.81 1.185 -0.853 0.099
Image (mean = 3.52)
I1 3.15 1.226 -0.360 -0.719
I2 3.27 1.117 -0.297 -0.525
I6 3.99 0.932 -0.815 0.396
I7 3.59 1.020 -0.510 0.229
I8 3.69 1.006 -0.801 0.437
I9 3.44 1.085 -0.421 -0.474
Environment and equipment (mean = 3.19)
EE1 3.39 1.262 -0.392 -0.819
EE14 3.07 1.271 -0.146 -1.078
EE19 2.71 1.122 0.189 -0.266
EE3 3.60 1.190 -0.582 -0.540
Study programs and teaching syllabus (mean 2.92)
SPTS4 3.26 1.169 -0.407 -0.511
SPTS7 3.04 1.215 -0.097 -1.070
SPTS8 2.62 1.337 -0.144 -0.739
SPTS9 2.76 1.107 0.277 -1.085
SS (mean = 3.33)
SS1 3.34 1.234 -0.720 -0.655
SS2 2.99 1.175 -0.087 -0.901
SS3 3.47 1.306 -0.595 -0.794
SS4 3.52 0.972 -0.424 -0.294
WoM (mean = 3.55)
W1 3.55 1.247 -0.687 -0.475
W2 3.29 1.151 -0.325 -0.626
W3 3.82 1.410 -0.777 -0.637
Source: Authors’ calculation
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4.3. Conﬁ rmatory factor analysis 
(CFA) 
To conﬁ rm the proposed measurement model 
shown in Figure 1 and suggested by the EFA, a 
concluding application of a conﬁ rmatory factor 
analysis (CFA), using a PCA extraction method 
with Varimax rotation, was conducted on 31 
items to support the proposed structure mod-
el and to examine the ICT & STEM SQ-SS-WoM 
scale’s dimensionality. 
Suitability for the factor analysis was determined 
by correlation and alpha reliability, variance 
percentage, factor importance explained with 
the correlation degree equalling or exceeding 
0.50 (Nunnally, 1978), and factor structure. The 
analysis resulted in a high KMO value of 0.912, 
indicating the data’s suitability for factor analy-
sis (Kaiser & Rice, 1974). Bartlett’s sphericity test 
indicated a chi-square value of 5204.994 with 
465 degrees of freedom and a p-value of 0.000 
< 0.05, conﬁ rming that the variables were not 
unrelated and therefore were suitable for struc-
ture detection.  




















































0.901 0.752 0.831W2 0.922
W3 0.807
Source: Authors’ calculation

















All items loaded signiﬁ cantly on the respective 
constructs, with loadings above the value of 
0.60; no evidence of cross-loadings was found, 
and the 72.26 % of variance explained the 31 
attributes that were captured under underlying 
factors. The CFA provided evidence for conver-
gent validity, conﬁ rming the extracted dimen-
sions proposed by the EFA. 
4.4. Measurement scale analysis
Partial least squares (PLS) structural equation 
modelling (SEM) was employed, using Smart-
PLS software to check the signiﬁ cance of each 
of the dimensions in the proposed model and 
to visually examine the relationships among the 
variables. The process of ICT & STEM SQ-SS-WoM 
scale evaluation consisted of internal consis-
tency (Cronbach’s Alpha), composite reliability 
(CR), convergent validity, and average variance 
extracted (AVE), according to the recommenda-
tions of Hair, Black, Babin and Anderson (2010). 
The Cronbach’s alpha value for the entire ICT & 
STEM SQ-SS-WoM Scale was 0.952, demonstrat-
ing excellent reliability (DeVellis, 2003). All SQ 
subscales’ Cronbach’s alpha values were high-
er than 0.70 (Nunnally, 1978): the subscale with 
items concerning teaching staﬀ  (TS) achieved 
a Cronbach’s alpha value of 0.06; the subscale 
with items concerning administrative staﬀ  (AS) 
achieved a Cronbach’s alpha value of 0.704; 
the subscale with items concerning image (I) 
achieved a Cronbach’s alpha value of 0.896; the 
subscale with items concerning environment 
and equipment (EE) achieved a Cronbach’s al-
pha value of 0.732; the subscale with items con-
cerning study programs and teaching syllabus 
(SPTS) achieved a Cronbach’s alpha value of 
0.800. The subscale with items concerning SS 
achieved a Cronbach’s alpha value of 0.928, and 
the subscale with items concerning positive 
WoM intentions achieved a Cronbach’s alpha 
value of 0,831, as shown in Table 4. Accordingly, 
the internal consistency of the proposed mea-
surement model was conﬁ rmed. 
To indicate a proposed measurement scale as 
reliable, the CR values should be greater than 
0.60 and the AVE values should be greater than 
0.50 (Hair et al., 2010). The proposed structural 
model’s composite and convergent reliability 
analysis resulted in acceptable CR values, rang-
ing between 0.901 and 0.956, and AVE values 
in the range from 0.502 to 0.830. The proposed 
model’s overall CR achieved the value of 0.984, 
and the AVE for all items was 65.93 %, thus in-
dicating acceptable composite and convergent 
validity, as shown in Table 5. However, the es-
tablishment of discriminant validity was not 
conﬁ rmed, as the AVE value of SQ achieved 
the marginally acceptable value of 0.502. Fur-
thermore, the shared variance (i.e. squared cor-
relation) of the SQ-SS relationship resulted in a 
value of 0.508, and the shared variance of the 
SS-WoM relationship resulted in a value of 0.801, 
both of which are higher than the value of SQ’s 
AVE (0.502).
The retrieved model’s absolute measure of ﬁ t, 
i.e. the standardized root mean square residual 
(SRMR) value of 0.051 (Henseler et al., 2014), the 






SQ 0.709 0.956 0.502 0.956
SS 0.896 0.911 0.951 0.830 0.928
WoM 0.769 0.859 0.867 0.901 0.752 0.831
* Composite Reliability (CR); Average Variance Extracted (AVE); Square Root of the AVE (marked bold); Correlations between 
constructs (off -diagonal) 
Source: Authors’ calculation 
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HTMT values lower than 0.90 (Gold, Malhotra & 
Segars, 2001) and ranging between 0.656 and 
0.895, and the Cronbach’s alpha values shown 
in Table 3 for each factor above the value of 0.70 
conﬁ rmed the reliability of the measurement 
instrument at a conﬁ dence level of 0.05. The 
obtained ﬁ t indices indicated that the proposed 
and adapted ICT & STEM SQ-SS-WoM measure-
ment scale was acceptable. 
5. DISCUSSION
The main objective of this empirical research 
was to design a multidimensional measurement 
tool to assess ICT and STEM students’ percep-
tions of HE SQ, their overall satisfaction, and 
their intentions to spread positive WoM. Based 
on the results of relevant studies by Legčević 
(2014), Dužević and others (2015), Seng and Ling 
(2013), and Babin and others (2005), a 31-item 
ICT & STEM SQ-SS-WoM scale was designed. 
Statistical tests applied at two diﬀ erent stages 
of the empirical research helped develop and 
improve the scale, conﬁ rming the validity and 
the reliability of the measurement tool. 
After conﬁ rming the suitability of the measure-
ment scale, the CFA yielded factor loadings of all 
the scale’s items with a value higher than 0.60, 
thus conﬁ rming the proposed model and the 
derived dimensions of the EFA in the pilot study. 
The ICT & STEM SQ-SS-WoM scale’s psychomet-
ric evaluation showed excellent reliability (Cron-
bach’s Alpha 0.952), resulting in CR values above 
the value of 0.90, and AVE values in the rangee 
from 0.502 to 0.830, thus conﬁ rming the scale’s 
validity and reliability. Since the discriminant va-
lidity was not established, conclusions regard-
ing relationships in structural models should be 
used with caution. 
6. LIMITATIONS AND FUTURE 
RESEARCH 
The importance of ICT and STEM students’ spe-
ciﬁ c needs within the HE makes the develop-
ment of a multidimensional measurement scale 
more urgent, as this important topic is relevant 
to the methodological grounds (Goyette, Ricard, 
Bergeron & Marticotte, 2010). With its distinctive 
SQ dimensions, the ICT and STEM SQ-SS-WoM 
scale is an applicable measurement instrument 
in the Croatian ICT and STEM HE context. 
Future research should be undertaken on a rep-
resentative sample of a diﬀ erent target group of 
students and compared with these results, as 
the outcome of follow-up studies would be of 
particular signiﬁ cance to the HEI’s management. 
In addition, future studies have been proposed 
to explore how critical SQ emerged factors are 
predicting SS and students’ positive WoM in-
tentions, using the appropriate methodology. 
The lack of discriminant validity accentuates the 
necessity of future research to further examine, 
improve, and ensure the rigor of empirical test-
ing and validation of this theory. 
The scope of this research is student-centered, 
hence its limitation. Being aware of the pres-
ence of other stakeholders in the HE context 
– i.e. university staﬀ , employers, government, 
funding bodies, the labour market, and the so-
ciety as a whole – due to the time and ﬁ nancial 
limitations, the scope of this research was con-
ﬁ ned only to the perspective of students. Wid-
ening the student-centered scope and access-
ing the perspectives of other stakeholders is the 
authors’ recommendation for future research.
The results of this study are consistent and in 
agreement with similar studies (Legčević, 2014; 
Hasan, Ilias, Pahman & Razak, 2009; Malik, Dan-
ish & Usman, 2010; Bigne et al., 2003; Athiyaman, 
1997). The SQ and SS in the HE context, cou-
pled with the strategic importance of WoM as 
a communication medium for organizations, 
are widely presented in relevant scientiﬁ c liter-
ature. Even more importantly, as they follow EU 
policy on ICT and STEM students within higher 
education, this research will contribute consid-
erably to the importance of ICT and STEM HEIs 
in Croatia. Since the reliability of the proposed 
measurement scale is high in the given sample, 
there is a strong possibility that other study ar-
eas, and other HEIs as well, will use this newly 

















adapted and adopted tool to gain insight into 
students’ perceptions of SQ, SS, and intentions to 
spread positive WoM. They may also used them 
to determine distinctive SQ dimensions that 
need improvement or those which need to re-
main at the same level in order to create a better 
learning environment that would satisfy ICT and 
STEM students’ speciﬁ c requirements. The fact 
that satisﬁ ed students are expected to spread 
positive WoM to their friends, relatives, and ac-
quaintances plays an important role in prospec-
tive students’ decision-making processes.
7. CONCLUSION
In order to design and propose a newly adapt-
ed, adopted, and validated measurement tool of 
the ICT and STEM students’ perceptions of SQ, 
SS, as well as students’ positive WoM intentions, 
this study used the concepts clearly deﬁ ned in 
the extant literature. 
Hence, the multidimensional ICT & STEM SQ-SS-
WoM measurement scale, consisting of a total 
of 31 items, including 24 items that measure the 
ﬁ ve-factor construct of SQ, 4 items related to SS 
at an institutional level, and 3 items related to 
positive WoM intentions, was adapted and ad-
opted for the study. The scale was developed 
within the context of HE services, with high 
levels of reliability, convergent validity, and con-
tent validity. The theoretical research conduct-
ed in this study determined the existence of an 
awareness of considerable compulsion to inves-
tigate and consider SS for the HEI’s positioning 
and eﬀ ectiveness in a competing HE market-
place (Middaugh, 2010), among the increasing 
number of marketized HEIs, all proactive in mak-
ing marketing orientation with a long-term per-
spective an integral part of their system.
To the authors’ best knowledge, such a mea-
surement scale has not been developed within 
the context of ICT and STEM students in HE in 
Croatia. The ﬁ ndings and the outcomes of this 
research on the students’ SQ, SS, and positive 
WoM intentions will be of crucial importance to 
the researchers themselves, as well as to practi-
tioners and policy makers in Croatia and across 
the EU. 
In conclusion, the proposed measurement in-
strument, adapted and adopted to the specif-
ics of the ICT and STEM HE context in Croatia, 
encompassed a comprehensive concept of stu-
dents’ perceptions of SQ, their overall satisfac-
tion with SS, and the spread of positive WoM. 
Thus, this empirical research is a valuable scien-
tiﬁ c contribution that introduces a newly adapt-
ed, adopted, validated, and successfully tested 
ICT & STEM SQ-SS-WoM Scale. The present 
study fulﬁ ls the above-mentioned criteria, and 
most importantly, ﬁ lls in a literature gap within 
the ICT and STEM HE SQ ﬁ eld of research.
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